It has been well known that the pancreatic islet beta cells take part in insulin formation and release, and that alpha cells are the source of glucagon. But little is known about either the cellular mechanism of their formation and release or the changing modes about the secretion of these hormones under various conditions, in spite of the efforts of many researchers.
mechanism of these problems. But there is a difficulty inherent in studying the mammalian islets of pancreas by means of electron microscopy, namely, it is very troublesome and time consuming to bring the islet cells under the ultramicroscope, because the endocrine parts are scattered as island-like spots throughout the acinar pancreatic gland.
Since Bensley (1911) reported that he had been able to isolate the islets from the pancreas of guinea pig by means of either injection of neutral red or Janus green or without staining, the microdissecting method of islets has occupied attention. Recently Hellerstrom (1964) reported the microdissecting technic of fresh pure islets for the biological microanalysis. The availability of the microdissection of the pancreatic islets of mammals for the ultrastructural study is presented in the following report.
Animals used for the microdissection were rabbits, mice, rats and guinea pigs.
These animals were allowed free access to food and were made to fast for twelve hours before slaughter. They were killed by decapitation and bleeding. The pancreas was removed immediately after sacrifice, and immersed in PALADE's 1% osmium tetroxide solution buffered to 7.4 pH by veronal acetate solution on the black-paintedby dry ice during the following procedure. Both freezing and high temperature were carefully avoided. In this solution the pancreas was cut into small pieces with scissors.
The dish containing pancreas tissues was illuminated by an oblique ray from a lamp attached to the body of the stereoscopic microscope (Olympus Model SZ) and observed at 20-40 times low magnification. The pancreas tissues in the osmic acid solution were 423 fixed and became gradually blackish, but as the blacking speed of islets was slower than the acinar tissues, in the course of time islets began to loom and became clearly distinguishable in the blackish back ground (Fig. 1 ). Even after twenty or thirty minutes, islets were still recognizable. Six percent glutaraldehyde solution was substituted for the osmium tetroxide as a fixative for microdissection. In this fixative, islets were most distinctly recognized in the mice, but vague in rats. Islets of rabbits were observed to be smaller and more numerous than that of mice under the stereoscopic microscope. The islets of these mammals generally display a more distinct contrast against the transparent and reddish acinar parenchyma in the fasting period. On the other hand, islets were indistinctly observed when the bleeding at sacrifice was incomplete.
In spite of the stimulation to the conjunctiva and nasopharyngial mucus membranes during manipulation, osmium tetroxide solution was more convenient than glutaraldehyde solution for microdissection, because of the clear contrast of the islets against the surrounded exocrine tissue.
Technic. As dissection tools, ophthalmologic forceps and 1/2 gauge hypodermic needles attached to glass rods were used, and the edges of the latter were sharpened for cutting the tissue. The microdissection was at first begun with free hand by carefull tearing the gland into small pieces with forceps, and then each islet was separated carefully from the acinar tissue by forceps and needles. Since the islets often adhered firmly to the connective tissue of small blood vessels, the preparation was smoothly done with the aid of hypodermic needles. When an islet was picked out directly with the forceps, So it is noteworthy that not only the pure islet but also the detached small part of acinar tissue should be isolated, and the part of the latter should be picked up especially in rabbits because the capsules of the rabbit islets were more fragile than that of other species, as was recognized in the light microscopic observation. Successful dissection required conslderable skilfullness, but with some practise the isolation of an islet could be completed within a few minutes.
The isolated islets were placed in another receptacle containing cold osmic acid solution and were fixed for one hour from the beginning of the dissecting procedure.
The islets dissected in the glutaraldehyde solution were immersed in cacodylate buffer for twentyfour hours and then refixed in the osmium tetroxide solution.
The fixed islets were dehydrated through a series of graded alcohols to absolute alcohol and embedded in epon epoxy resin according to Luft. Three different types of islet cells were observed in the normal rabbits (Fig. 2) .
The alpha cells contained extreme electron dense granules and almost equal sized granules which tended to aggregate in cytoplasm as small clusters. This picture of granules coincided with that of light microscopy of the alpha cells. The beta cells tended to occupy a central part of the islet and were most frequently observed. The numerous secretory granules of various sizes which seemed less dense than the alpha cell granules were distributed throughout the cytoplasm. The third type of cell (delta cell) was rare and usually had no granules or contained only a very small amount of granules. Alpha cells.
In fine fibrillar masses were recognizable surrounding the beta cell nuclei, as the others pointed out (Fig. 4) . The border of the beta cells showed occasional convolutions or invaginations. The intercellular space was narrower than that of alpha cells (Figs. 2 and 4) . The electron micrograph at the intercellular space of beta cells was considered to display the release Study on the Pancreatic Islets. 429
of granules into the spaces (Fig. 5) . The sacs contained granules fused to the cytoplasmic membrane, but the fate of these granules could not be clarified. Delta cells. It was considered that the specifity of this type of cell consisted of very poorly granulated cytoplasm and well developed mitochondria (Fig. 2) . But it could not be clarified whether this cell type was agranular stage of alpha or beta cell or not, as Herman et al. pointed out.
Capillary and acinar relations of beta cells. Through the pancreatic islets, many capillaries penetrated. The capillary wall consisted of occasionally interrupted endothel sheet and connective tissue space between two thin, less dense basement membranes. The connective tissue space was methods for the study of pancreatic islets might be the enzymatic microassay of isolated islets and ultrastructural observation of islet cells. Electron microscopic studies of the islets were performed by many authors, especially the hypothesis for the insulin formation and release presented by Lacy is highly evaluated.
But in spite of these results little is known in this field, because of the difficulty encountered that islets scatter in the exocrine pancreas as above described. One of the authors, Yokoh, had experienced this difficulty in the electron microscopic study of human pancreatic islets. In consideration of this experience, the stereoscopic microdissection method was applied to the electron microscopic procedure in order to overcome this difficulty. Concerning the microdissection of the pancreatic islets, recently Lacy applied this technic to the frozen dried pancreas of mammals and assayed insulin content and a number of oxidative enzymes. More recently Hellerstrom (1964) presented the microdissecting method of fresh pancreatic islets in the Krebs-Ringer phosphate buffer or 0.25M sucrose solution. These microdissections of islets were performed for the purpose of biochemical microassay of the islet tissues and did not allow us to get distinct contrast of islets against the exocrine pancreas excepting the mice and guinea pigs. Bencosme et al. (1958) inteded to isolate the pancreatic islets for the first time with the object of ultramicroscopic study. He briefly stated that laparotomy was performed under anesthesia in guinea pig, pancreas was flushed in situ with chilled osmium tetroxide fixative, then individual islets were microdissected with a stereoscopic dissecting microscope, but the islets in cat pancreas could not be visualized.
Our mierodissecting method was different from his technic, the pancreatic islets were microdissected from the small pieces of pancreas removed immediately aftersacrifice with the stereoscopic microscope, by means of utilizing the difference of blacking speed between acinar part and islet tissue in buffered osmium tetroxide solution. The present method in this paper was applicable to the electron microscopy of the islets of mammals i. e. mouse, rat, guinea pig and rabbit.
In this paper the authors presented a new microdissecting method for the electron microscopic study of the pancreatic islets of mammals and also insisted that the method was useful to obtain the electron micrograph very easily without any artifacts.
